Hydrolysis, synthesis, and release of acetylcholine in the isolated heart.
The occurrence of unhydrolyzed acetylcholine (ACh) in the cardiac perfusate during vagal stimulation in the absence of cholinesterase inhibition has been demonstrated by several methods. Because some ACh was found unhydrolyzed in the extracellular space for several seconds after vagal stimulation (half-time of decay 2.5 s), it appears that the prolonged time course of the cardiac responses to bursts of vagal activity is determined by a slow rate of transmitter inactivation (diffusion plus hydrolysis) in addition to slowly operating postsynaptic mechanisms mediated by activation of the muscarinic receptor. The neuronal uptake of choline in isolated heart preparations was found to be Na+ dependent, sensitive to hemicholinium 3, and activated by vagal stimulation. Activation occurred after a delay of 1 or 2 min and slowly faded within 5 min after stimulation. Resting release of ACh was insensitive to extracellular Ca2+ and to muscarinic feedback inhibition, in contrast to the evoked transmitter release. Inasmuch as atropine increased ACh release by vagal and field stimulation to the same extent, muscarinic feedback inhibition is likely to occur at postganglionic parasympathetic neurons. Adrenergic agonists and propranolol did not significantly change the release of ACh.